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The aim of the study is to analyze TFP growth and sources of growth of 
Indonesian food manufacturing industry. Data Envelopment Analysis (DEA) 
and Malmquist Productivity Index (MPI) were used for estimating 55 
industries of the 2000-2006 periods. The results show that the annual average 
the productivity growth was 1.25 percent. Technical change is more closely 
related with productivity growth rather than the technical efficiency change. 
The average of technical change was 6.65 percent per annum. While technical 
efficiency change reveals has negative change by 1.78 percent per annum, 
Based on this, implies that technological progress is a major sources of 
growth rather than technical efficiency change. The rate of technological 
progress is higher than the rate of technical efficiency change by 6.65 percent 
per annum.  
 
Background  
The performances of the Indonesian food manufacturing industry can 
be gauged by assessing growth trends of output, value added, and 
employment as well as external trade. Output is goods produced by the 
enterprise and measured in terms of value production or output. The average 
annual growth rate of food manufacturing sector was 25.22 percent. 
Meanwhile the average annual share of the output value of food 
manufacturing sector on the total manufacturing output was 15.11 percent 
per year. Meanwhile value the annual growth rate value added had shown 
the fluctuation trend. The highest of growth rate was 23.38 percent per year. 
The share of the food manufacturing value added on the total manufacturing 
accounted around 23 percent per annum.  
The average annual growth rate of employment was 3.74 percent per 
annum. Meanwhile the employment share of food manufacturing sector 
continued to account for two thirds of the total manufacturing employment, 
with the average 14.08 percent per annum. Moreover Indonesian food trade 
recorded with average annual rate of growth 4.24 percent per annum. While, 
the share of food manufacturing exports on total manufacturing exports have 
shown declined from 25.57 percent in 2001 to 9.24 percent in 2006 with 






The objective of Study 
The purpose of this paper is to analyze productivity growth and 
sources of growth in the Indonesian food manufacturing industry. The study 
is expected to serve as guidelines that can help the food manufacturing 
industrial practitioners improve their productivity, primarily in the optimal 
use of production inputs. The results that are optimum in term of output and 
minimum cost further are expected to improve the competitiveness of the 
food manufacturing industry in Indonesia. 
 
Literature Review 
Estimating total productivity growth can be done through several 
approaches, such as neo-classical approach and decomposing approach. In 
the neoclassical approach, productivity growth, know as TFP growth, reflects 
all the effect of output growth that cannot be ascribed to the inputs in 
production, whereas in decomposition approach, TFP growth is broken 
down into technological progress, scale component and the technical 
efficiency changes. Empirical studies on total factor productivity growth for 
Asian countries have been investigated by many authors. 
Productivity issue has been widely discussed in Asian countries. At 
firm’s level, such studies include Kim and Han (2001) who estimated TFP 
growth of Korean manufacturing industries by using decomposition method. 
Oguchi, Amdzah, Zainon, Abidin, and Shafii (2002) who studied TFP growth 
using growth accounting method for Malaysian manufacturing industries. 
Using the same method, Koh, Rahman and Tan (2002) estimated TFP growth 
for Singaporean manufacturing industries, whereas Mahadevan (2002) used 
TFP decomposition method to investigate productivity growth for most 
service sectors in the same country. 
Timmer (1999) Using growth accounting method utilized panel data 
of Indonesian manufacturing industries over the period 1975-1995 and 
concluded that annual TFP growth during this period was 2.8 percent. 
Between 1975 and 1981 TFP growth was 1.0 percent, four years later it 
decreased to 0.1 percent, but for the next four years TFP growth increased 
dramatically to 7.9 percent. However, during the first half of 1990s the TFP 
growth declined again, i.e. 2.1 percent per annum. Overall, his results 
showed that TFP growth accounted for only 22 percent of the output growth. 
Although TFP growth is quite high as compared to Korea and Taiwan, it is 
still considerably low. Using the same method, Aswicahyono and Hill (2002) 
also studied TFP growth of Indonesian manufacturing industries. Based on 
28 firms over the period 1975-1993, they estimated that during 1976-1981 TFP 
grew 1.1 percent, but between 1981-1993 TFP declined and contracted to – 4.9 
percent per annum. On average, the TFP growth over the period of study 
was 2.3 percent.  
 
Methodology and Model Specifications  
The Malmquist TFP index is being applied to estimate the TFP growth 
in Indonesian manufacturing industry. The Malmquist index is defined using 
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distance functions. Distance functions allow one to describe a multi-input 
and output production technology without the need to specify a behavioral 
objective (such as cost minimization or profit maximization). An input 
distance function characteristics the production technology by looking at a 
minimal proportional contraction of the input vector, given an output vector. 
An output distance functions considers a maximal proportional expansion of 
the output vector, given the input vector. Here, we only consider an output 
distance function in detail.     
A production technology may be defined using the output set, P(x), 
which represents the set of all output vector y, which can be produced using 
the input vector x, that is,   
 
P(x) = {y: x can produce y}           (1.0) 
 
The output distance function with technology at time s, the initial period, can 
be defined as:  
)}(:min{),( xPyyxd s 

            (2.0) 
 
Note that when  is minimized, y/ is maximized. Thus this distance function 
measures the maximum possible output that a given amount of inputs can 
produce. It is a measure of technical efficiency.   Similarly, we can define a 
distance function in relation to the technology in time t, the final period, 
as ),( yxd t .  
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Figure 1: Malmquist Productivity Indices 
The idea can be shown graphically by a simplified (one-input and one-
output with constant returns to scale (CRS) technology) case. Point D and E 
in Figure 1 represent the input-output combinations of a production unit in 
period’s s and t respectively. In both cases, it is operating below the 
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production possibility frontier. In period s (correspondingly, period t), with 
input xs (xt), it should be able to produce ya (yc) if it has full technical 
efficiency. Then, ys/ya (yt/yc) measure technical efficiency.  
Productivity change can be measured by the part of output growth 
that is not contributed by input growth. In Figure 1, we can calculate a 
productivity index by (yt/ys)/(yb/ya), where (yt/ys) is the output growth and 
(yb/ya) represents a movement along the production frontier in period s. This 
can be rewritten as (yt/yb)/(ys/ya), where the numerator is a distance function 
for output in period t (yt) with reference to the technology of period s and the 
denumerator is the distance function representing technical efficiency in 
period s.  This is precisely the Malmquist Productivity Index defined by 
Caves, Christensen and Diewert (1982a and 1982b; hereafter CCD), with 
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However, we can also choose the technology in period t as the reference in 
defining a productivity index. The Malmquist Productivity Index in relation 
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The two indexes appear to be identical in the simple case represented 
by Figure 1.  However, they may or may not be the same in the cases of 
multiple inputs and varying returns to scale (VRS) technology.  To avoid the 
arbitrariness in choosing the benchmark, Färe et al. (1992 and 1994) specify 


























yxyxm         (5.0) 
 
where the notion  ttso yxd ,  represents the distance functions from the period 
t  observation to the period s technology. A value of m greater than one will 
indicate positive TFP growth from period s to period t  while a value less 
than one indicates a TFP decline. Note that the equation (5.0) is, in fact, 
geometric mean of two TFP indices. The first is respect to period t  
technology. An equivalent way of writing this productivity index by Färe et 


































yxyxm         (6.0) 
 
Where, the ratio outside the brackets measures the change in technical 
efficiency between the year’s s and t. The geometric mean of the two ratios 
inside the square brackets captures the shift in technology between the two 
periods evaluated at xs and xt. In Figure 1, the two components of the 
Malmquist Index as in Equation (6.0) is represented by: 
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Productivity growth generally encompasses: technical change (an 
outward shift in the firm’s production frontier), and change in the return to 
scale (a movement along the firm’s production surface), and change in 
productive efficiency (Leibenstein’s (1966) X-efficiency), which can be further 
divided into technical efficiency (a movement towards or away from the 
firm’s production frontier) and allocative efficiency (Grosskopf, 1993; Lovell, 
1993; and Diewart, 2000). The productivity process will determine of 
productivity change and changes in the TFP can be used as one measured of 
the effects of the technological change, and technical efficiency change as 
determinants of total factor productivity growth. There are many possible 
causes for changes in productivity. In the short run productivity can increase 
as a result of higher capacity utilization, which might be due to higher 
domestic or international demand, or asses to rationed input. More 
fundamental sources of increased productivity are the use of new techniques, 
scale economy, investment in human capital and a more efficient allocation 
of the resources in the relation to relative factor price (Bjurek and Durevall, 
2000).  
Technical efficiency change (output gap changes or catching-up) and 
technological improvement is, useful in distinguishing innovation or 
adoption of new technology by “best practice” industries from the diffusion 
of technology. Co-existence of a high rate of technological progress and a low 
rate of change in technical efficiency may reflect failures in achieving 
technological mastery or diffusion (Han, Kalirajan and Singh, 2003).  
 
Data and Information Sources 
To estimate TFP growth, panel data was used. In this study we 
analyze 55 industries of Indonesian food manufacturing industry. The 
following institutions are main sources of information and data: Annual 
Reports of Indicators Large and Medium Manufacturing Statistics; Indonesia 
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Central Board of Statistic’s Industrial Surveys of manufactures; and 
Department of Trade and Industrial of Indonesia, Department of 
Cooperative; Department of Agriculture as well as other respected sources.  
 
The Selection of Inputs and Output Variables  
In the productivity analysis, cost structure of inputs variables consists 
of labor, materials, capitals, energy and services and output variables is gross 
output value. The use of gross output value measures is a more appropriate 
measure than value added, as value added can take a negative value which is 
not allowed in DEA The components inputs cost of productivity analysis 
consists of labor cost (production workers and other workers), raw materials, 
capital depreciation (land, buildings, machinery, vehicles and tools), energy 
(fuel and lubricants and electricity) services (taxes, HRD, R&D, waste 
treatments, royalties, advertising, travel, allowances, telephone & water bill, 
gifs & charitable donations.  
 The data of inputs and outputs variables which used in the 
productivity analysis based on the form of value (Million Rupiah). The 
periods of inputs and outputs variables covered are from 2000 to 2006.  
 
Results and Discussion 
The results of the TFP growth analysis for Indonesian food 
manufacturing industry uses Malmquist index output oriented model which 
was introduced by Caves, Christensen and Diewert (1982), and Fare, 
Grosskopf, and Ross (1997). Malmquist index allows estimating changes in 
total factor productivity (TFP) growth and breaking it down in two 
components namely, technical efficiency change and technological change. 
Acevedo and Cabanda (2004) inform that TFP can grow when the industry 
uses their existing technology and economic inputs more efficiently; they can 
produce more while using the same capital, labor and technology and 
generally by increases in technical efficiency. TFP can also grow when 
adopting innovations and improved design or which call technological 
change. TFP can change from one year to the next is therefore comprised of 
change in technical efficiency and technological progress. 
Technical efficiency change of industry was 10.60 percent, which 
showed an increase of 25.50 percent over the 7-year period. The highest of 
annual technical efficiency change of the industry was 1.28 in 2001-2002, with 
annual average of 0.98. Technological changes of the industry increased by 
1.60 percent. Squires and Reid (2004), technological change will exist when 
the industry conducting of new products development or the development 
of new technologies that allows methods of production to improve and 
results in the shifting upwards of the production frontier. More specifically, 
technological change includes new production processes, called process 
innovation and the discovery of new products called product innovation. 
With process innovation, firms figure out more efficient ways of making 
existing products allowing output to grow at a faster rate than economic 
inputs are growing. The cost of production declines over time with process 
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innovations new ways of making things. During the 1996-2002 periods, the 
average annual rate of technological change of the industry was 6.65 percent 
per year.  
TFP grows or declines over time, when there is more output relative to 
the quantity of given inputs, and then TFP has grown or increased. TFP 
growth increased when a value of Malmquist index greater than one and vice 
versa (Coelli, Rao and Bettese, 2002). TFP growth of the industry over the 7 
years period has experienced declining trends from 1.07 in 2001-2002 to 0.97 
in 2006-2006 or negative growth at 10.20 percent. However, during the 
period analysis has positive TFP growth of the industry by an annual 
average growth rate of 1.25 percent. 
The pattern of TFP changes tends to be driven more by technical 
progress whether in the industry. The annual average rate of technical 
progress of the industry was 6.65 percent per year respectively. Meanwhile, 
annual average rate of technical efficiency change of the industry was -1.78 
percent. 
Conclusion  
Technological change was a major contributor of source of TFP growth rather 
than technical efficiency change. TFP growth of the industry has positive 
growth during the period analysis.  
Recommendations 
1. The industry should modernize by using modern technology and 
increasing technology capabilities, especially by creating local 
machineries and equipments (Investment in R&D for creating local 
machineries and equipments). 
2. Improvement of managerial, quality and technical skills of workers 
through education, job training and cross training (how to do each others 
job, by simulation on the job cross training exercise). 
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Appendix 1: Average Geometric Means of EFFCH, TECHCH, PECH, SECH 
and TFP Change by DMU of Indonesian Food Manufacturing 
Industry, 2000-2006 
 
FIRM  EFFCH   TECHCH   PECH   SECH   TFPCH  
15111 0.979 1.031 1.000 0.979 1.009 
15112 0.967 1.058 0.994 0.973 1.023 
15121 0.973 1.082 1.045 0.931 1.052 
15122 0.943 1.041 1.001 0.943 0.982 
15123 1.020 1.041 1.019 1.001 1.062 
15124 0.998 1.022 0.977 1.021 1.020 
15125 0.948 1.068 0.957 0.990 1.012 
15129 0.955 1.103 1.059 0.901 1.053 
15131 0.962 1.098 1.075 0.895 1.056 
15132 0.871 1.038 1.000 0.871 0.904 
15133 1.002 1.041 1.013 0.989 1.043 
15134 0.946 0.997 1.000 0.946 0.943 
15139 0.993 1.096 1.056 0.940 1.088 
15141 1.022 1.053 1.000 1.022 1.076 
15143 1.060 1.038 1.035 1.025 1.100 
15144 1.000 1.016 1.000 1.000 1.016 
15211 1.000 1.023 1.000 1.000 1.023 
15212 1.000 0.955 1.000 1.000 0.955 
15213 0.942 1.086 1.047 0.900 1.022 
15311 1.003 1.026 1.000 1.003 1.029 
15312 1.015 1.052 1.018 0.997 1.067 
15313 0.917 1.024 0.966 0.949 0.939 
15314 0.847 1.057 0.919 0.922 0.896 
15315 1.004 1.160 1.000 1.004 1.164 
15316 1.000 1.074 1.000 1.000 1.074 
15317 1.000 0.975 1.000 1.000 0.975 
15318 1.000 1.016 1.000 1.000 1.016 
15321 0.903 1.071 1.000 0.903 0.968 
15322 0.876 1.006 0.967 0.906 0.881 
15323 1.006 1.078 1.022 0.985 1.085 
15324 0.888 1.058 0.905 0.981 0.939 
15331 0.990 1.009 1.000 0.990 0.999 
15332 0.993 1.068 1.000 0.993 1.060 
15410 0.968 1.059 0.974 0.993 1.025 
15421 1.002 1.038 1.000 1.002 1.040 
15422 1.015 1.115 1.000 1.015 1.132 
15423 0.816 1.064 0.859 0.950 0.868 
15424 1.003 1.083 1.032 0.971 1.085 
15429 0.836 1.106 1.000 0.836 0.924 
15431 0.880 1.065 0.940 0.936 0.937 
15432 0.974 1.075 1.060 0.919 1.047 
15440 0.959 1.030 0.964 0.995 0.988 
15491 1.033 1.034 1.034 0.999 1.068 
15492 1.000 0.948 1.000 1.000 0.948 
15493 1.087 0.988 1.122 0.969 1.074 
15494 1.009 1.025 1.000 1.009 1.034 
15495 0.908 1.092 1.024 0.886 0.991 
15496 0.935 1.105 1.021 0.915 1.033 
15497 0.940 1.110 1.000 0.940 1.044 
15498 0.938 1.039 0.995 0.942 0.975 
15499 0.956 1.061 1.022 0.935 1.014 
15510 0.955 1.107 0.993 0.962 1.057 
15520 0.979 0.992 1.042 0.940 0.972 
15530 0.866 1.038 0.953 0.908 0.899 
15540 0.939 0.994 1.000 0.939 0.933 






Appendix 2: The Annual of Source TFP Growth of Indonesian Food   
Manufacturing Industry, 2000-2006 
  
Year 
Source of Growth (%) Growth 
Trends EFFCH TECHCH TFPCH 
Industry 
00/01 -2.20 9.30 6.90 Positive 
01/02 11.10 -2.80 7.90 Positive 
02/03 -4.60 7.40 2.50 Positive 
03/04 -29.70 41.20 -0.70 Negative 
04/05 27.50 -26.10 -5.80 Negative 
05/06 -12.80 10.90 -3.30 Negative 
Average -1.78 6.65 1.25 Positive 
 
 
